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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing an SOI 
semiconductor device which does not form a parasitic MOSFET of low threshold 
voltag , when an electric field concentrates on a part where an gate electrode is 
clos t a boundary between an active region and an element isolation region, in a 
case where an element isolation region is provided for an SOI substrate through a 
m sa lement isolation region forming method. 

SOLUTION: An SOI semiconductor device is manufactured through a method 
where an SOI substrate is prepared, an element isolation region forming mask 1 5 is 
formed on a semiconductor layer 1 2, impurities are introduced into a region of the 
semiconductor layer 12 which is not covered with the element isolation region 
forming mask 15. then the introduced impurities are diffused into a part of the 
semiconductor layer 1 2 covered with the element isolation region forming mask 1 5, 
and th n the semiconductor layer 12 is selectively removed by using the mask 15. 
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wtttasn^c«tjiSrW-r«>so i »«iS:«fiti-r*xe 

(D) i¥'m»m±iz^i-»mmmmfSim-77.{/t:m^-t 
«xst. 

jgfifc-rsxgt, 

««i:ii<o®iat^iie!feSr9iALfc^. mi^i^mm^B^ 

IS (*) fc*$UT«ASnfc5fl«®»«#fiESli-* 

«i*-f ^ >aAffiicTW AT ?) ;i t t -r 



9 Ul±®m 3 B 5 1 5 B mmf-CS) i>Z.t 

to 0 0 1 ] 
10 0 0 2] 

Siroii5*«fk. Iti^mitizm^. SOI (Semlconduc 

tor-On-Insulator) «!ifiS:*-r5> S O I m^mW^mit^ 

jr>gfiic^nfc*««^H (soiH<tt)i*«n?>) \zm^ 
[0 0 0 3] <t:i^T. so I sl*3l^^i^B^c^i, 

[0 0 0 41 ^^SSSO I S¥«<*^B(Ci3V»Ttt. 
[0 0 0 5] bj&»bnc*<6, ^^SSSO I 

B*f^»-r**^. ^mmm^'btjii^i^\z. soi 

0.13/1 mittftmro^^aSS: S O 1 1!¥«(*:«B Sr 
ISj&t-Sfc«)©SO I 2 0nmeSK-r« 

[0 0 0 6] fie-^T, is^afbsn. ifstt^-c* 
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ti. *#lCf»liSOlH (0iJ;^lf. 2 0nmeAT) Sr. 

[0 0 0 71 «^$J^KfR«©Jg«5&tett. UATo3-:)tw 

( 1 ) LOCOS (Local oxidation of silicon) & 
( 2 ) S T I (Shallow trench isolation) ft 
(3) (Mesa) S^^^^B^tSJe^ffi 
TSb^o -E-LT. c:ne.©:i^SSraH'^SO I BlC43lt5. 

10 0 0 8] LOCOSftcO*^. a^ov-'jn>¥» 

5. BP^. 3tJ*fr 1 0 . 1 1 I 2*t 

C<OHIHaJiSn/S:«lji«:«-r^SO 1 Sffi«r«PfiiU 

(A) ©«iCMJi£-?$»f®S*#!IS) . 
mi 2 0^flS»C>'Vy HKfbKl I 3 €:l!iKfkft»CTJgfiE 
b. 'A^^-C, AyHKftBtl 1 3±fcCVDafcTS i 

1 2 CD0^±<O S i N H 1 14 RlZ/Vy HSf ft^ 
1 1 3«:'JVy77-fttffiS:t;x.y5^>yfi^*l5{cJ:oT 
|**-r5 (06<7) (B) ffi5Wr®0«:# 

as) . n-^ntzs i ni 1 1 4Ry^/vy HSf^ki^ 1 1 s 

srje»iEr?.ct*^T*^ (H6 0 (c) <omAmj.-m 
nfci|i«(*Eii 1 2 ©fsa&eefga 1 2 a 

10 0 0 9) tC^-C, Jii«i*:S«)»<tSSti4y^5'- 

\zi^mti^m^m{t-ri>t. jK^^mf-^mmm^m^-r^ 
^^m{^m<Dmmzii\,'^xit. ^i^mwmi 2roK<t*<^ 

5g^»l8l(i^ 1 1 7 t J;oTiS*n/5:ett^« 1 2 A 

sti, ^jgLTU*5 (0605 (c) #Ha) . 



[0 0 101 STlffitt. LOCOSStttfeUT. ^■ 

ft3E^^^xhi/.x(op.gs*<<i?iS-c*«>. -t*!!*. Jiu 
so I 5iii^5Jili««JSr}gfiE-r5>:&ftt u 

1 0 . mmm 1 1 1 2ti^z<Dm\zn 

JiSnfc«jiSrW-r2.SOlSffi&i<SfilL> *»«^»i 
20:>^SK:/V;/ H»{I:BI2 O O . S I N1 2 O l ^ISi^ 
B^VTz^. S i N12 0 K nv hmK2 0 ORi; 

imm 1 1 ^ftta^-H:. atto?i<^e©tittm« 1 2 as: 

J^rilTS (07© (A) ©8liCWnc-fflWrB0S:# 
H) . ^-LT. :^lSt»»Bt2 0 2«:CVDftJCTJg|i£ 
L (0 7 03 (B) ro«iC«<t-g5»rffi0Sr#Ra) . 
i!li«<D«<t®« I 2A<D±^<0S 1 Na2 0 1 SrW^T. 
h -y 1 LTv leSilK 2 0 2 S:<b#«J • fil«6*lWBit 
(CMPa) tcTW^L. «6iaiS2 0 2lrJ:oT«*av 
i*\fc3il^^Jl8Miai2 1 7S:?gfi£LAc«. f§1±®« 1 2 
A(»±<?5S i NB2 0 1 Rr^A v HK{kM2 0 0 =£^* 
•r*. z:5VX, 1 2 A©Si8*<«»8l 

2 0 2Tffl*n/ShW'>-3"ttjiW5^^»«fS«2 I 7 Sr 
»?>Jli:A<TS-6 (E7© (C) ro^ja«/i-g6Wrffl0 

[0 0 1 11 L*^L3fe*i^. ^^SaSO I S^^iSfl:^ 
HSrfiiE-r5«&C0J:5H. SO I /h^ 

(a«ci<:/^^'-->i/sn/cf§tt^«ti 2ARt; 
/vyH»{kifi2oo, siNB2oii:, aaiL.fc«se 

Hi 1^05^(^18:^) fr?*LTt6i»W2 0 2«rS«)ji 
^, A^;J»?)^^2 0 2*CMPffi{CTejg-rSc:t 
li, Xe*<g<. 3Xh<0®-^TATO^T^?<JT* 

[0 0 1 21 ^^mm^^t&mmm^mtzii\^x\t. ^ 
1 0 . mmm 1 1 1 2i>^:iO)miz»m 

mtzmm^^-r^so \ H^mwm i 2 

$Mir-->i^-rSwi:CJ:-3T. 1 1* 

mat-^. S<*(^?^1^(D?S14fil«l 2ASrJ^fifei-2> (0 

8<D (A) ^m(Dm^^u-^mmmRxfms<D (b) 

<D^SW^£BaHBISr#fia) . ;itlCJ:oT. 

:^p-txT*0. nxhjA'J'v h^TAT^^ja**^:*: 
(«. «£*«)»lriSO IS (t«A.tf, ISOnmg 
S) H**LT/U-S3(l^i^l««S«Jg«*ft*afflT«t. 
ISttM^l 2A*<iE-<D**&^a:L/TS*/cfe, t§14ffi 

« 1 2 A±*^e.^©)i 1 1 ±tcjgttT<Dy- hmffiwjp 

)«*<BjiT*'53&^. PH^ttf 2 0 nmaS^Ostlr^SO I a 
[0 0 1 31 

[f8^*</^ftLj;3fr-5aJii m»so mtcWUT 
(A) arjt (B) jci^Lfci^ic. ?sttffiiai 2ARi^ 

3 1 7S}B«bfc«. 2A(D^ 



(4) 



4$m7l3-053284 



2 l^m&L-fi> (09(0 (A) Pm<Dl^^6f}tj.-WSim 
0RtXia9<Z) (B) <7)«iCWJ^j:EH0«r#fi8) . *'J-> 
Ull»i«X>y^>yp#. ?Stt^«l 2 A<7)iiJlltc:4?'J 
«J 3 >■ (31) X 5^ > i^S 0 *<4 U t ^ J: 5 . ¥ 

mi2(on^-:^y^n. 08 « (A) n^i^f«t^ii. 

2 A©fflii7jte^l(Mx-/^t?i£^<to«-*« 

f»:Jil 2S:/^^'-->y-rS. jSJ. fStt«S«E 1 2A<0ffla 
^>yi^. fgttMllcl 2Aro||ilg(C;}?'J>''j3>SiOX 

[0 0 141 tC^-r, /D-l!iil^»««iSJgfiKaS:58 

y-h®ffi2 l*t^£^±«i^l 2A<!:m^5}- 

(gg9© (A) #88) , ^»«)lCM«effi«)tel»«4M 
OS FET*«}g|«Sn'S. COifztfj. ift^SS^J-ftifiT 

[0 0 15] fie-^T. *5eHjwgwj±, SOI sisters 

[0 0 16] 

•fcttH$tifc«ii*^^sso I sei4*ii-r*xg 

<t, (-) Jfeffi]l^fT5:itlcJ;oT. Sg^iJ«m«Jg 
iilT«-JBI««}g>$ffl-77.i?«:l^*-r*XS. 

«»H©Haa!ir<o*.. xs (-) »c*v>TS£«$nfc 
[0 0 17] 4i:9e^<om 1 <nmmiz^^i¥^m{¥mm<om 



IK 

[0 0 18] ±ffiOT@WSrjifi)c-rS/t«)0*^B^rom2 
(Dli<llt^-5 S O I S¥»fls^B©»ji*Stt. ) 

s-w-rs s o I stfi^«siii-r?)xst. (□) 

>gfiE-r?)X«t. (-) X'y5^>y^ff 5:ii:tcJ;o 
T, sg^»lll®a}B<Sffl-7X;7 0gigB«-«ii^-&?>xe 

}geEfflvxi7?&i^*-r5>xg. ^&^(it. *6gi)i*<{tai 

<r>?).. X8 (*) JC*5«r>T»X*nfc^*e#lS:#tt^* 
[0 019] *fgB^om2aDie«lfcefeSiji«ft:SB<»S 

[0 0 2 0] *56W©»l«L<«^2 0|g«IC»-5* 

9EiJi(D^3 BiSll^-*5)''»»iS5 Bl^g^. - 
Jl»*L<l4-f >->*'^A (I n) *ai»«r>f'*:> 
(Sb) -c$)-&ct*«aiL/ir'>. c:<^J:5»cfiull?-S: 

O I s*»fl^^ff<^S3ii:^ffi<^*x8mt::^ff 3n«> 

}»jaS(c:*JUT. «A»«t»t4^3f >aA^^nfc:i^lWife 

p^A'i^JI'SO 1 S¥«{*:^fiSrSSji-r?)«^CttnS! 

[00 2 1] ^J^tbT. ->'J=i>i|£»«^S8i^53£ 

02«r#»f5rt*<-e^^. v-'J 

t7i<T€2>. JEfCH. SOS (Silicon On Sapphire) 

ttjt-e*^*^ 1 00 nineiT, if*U<tt5 0nm» 

[0 0 2 2] 5fe^^i^l8m«»)«ffl-7Xi/S«ll«-r5tt^ 
tUT. ftiS^* hUi^Xhtf^. S iN (SI 
3N4) , S i O2. S i ON. S i OF. ^^\At.Z.Xy. 

i6<r>vm<nnm^ m^\s.. s i 02/ s i n^^h 
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[0 0 2 3] «6aHRj;#«<*ii*<-<^«aictt 
ntcmm&^-ri> so \ &WLi:V^m-r^-^mtL- 

-t-n-etalf^iS [MOX (Separation b 
y IMplanted OXygen) ^ 

(D) S[tsmzm^-r^^m»&w.±izm^^nrzt&m 

(E) f&mskit\z^^x^^wmm(nm^^^^if)iz^ 

[0 0 2 41 /U-S«^««a«J^»«a«rigfflLfc*5S 

4MOS FET7&«}g*StlSCt*^&V>. 
[0 0 2 51 



[ 0 0 2 G 1 (*iig«)^jg 1 ) ^moymm i *56b^ 

098S;&ffiSrl»?«r?>*^. 01(0 (A) ~ (C) . 0 2 
<D (A) Ry:0 3<D (A) tt, Y-h9MimzS!b:^!^ 

fi-Si^m^xho. 02© (B) Rzfm^n (b) ti 

[0 0 2 71 [Xe- 1 0 0] itr, 0. 
11 lRrXi|ii»«:Hl 2)5(<c:©NllC«H^5nfc«jgS:W 

(A) ~ (E) oi»-rn*^®:;5jfrso iSteSrf^ssr 

«. Wiltf (A) ©S«5iO^*3*a*« 

fflt/i«^. ->'ja>¥«<*S«tDSiBlc, fia);ttfS i 
02l*CVDft(CTlti«S-e-fc«. S102)iW^B5«r 

«:l Ot-><Ja>¥««^SfitSrS i 02B€::ft-bT5fi 

tT, 1 0 0 0* C. 3 O»S:08*-r«»J:<»:*<-Ci?5). 

■E-roa. s o I mx$>^^m»m 1 2 cwffi^'p^— 
S^34v»<t5«i. i»»)iii«)±*Jc>'U3>#i»{*a 

±;5rttt. ®$*?)3 0 nm<Oiii«*t:)i 1 2 (vUn>ili 
[0 0 2 81 [le- I 1 0] i|tS»fr)ll 2±IC 

li. 1 2<ommzmntmzxm^ i o nm© 

A v HSfblK 1 3 «r)gJ«U;tft. aT«>g 1 (C^fr«:OT 
jp-rSLP-CVDaCT/^ty HBffbRl 3±t»* 1 
SOnmOS i NHl 4!Sr)^^f2>. -t<Dft. UVf^ 

4Rr;/Xy HKifcK 1 3 */^a'-ii>yi-S. ^15 b 
T. 01© (A) ic^-r«iS*#«>:i<t*^-c^S. 

^mm^j^^m-77.!7 1 5i±, TA^e./t-y HK^b^i a 

RZfS i NH 1 4O2B3&^e«!EK^nT*3 0. fStt^i^ 
?&}gJ«1-'<#¥«»H 1 2S:ttaUTt^?>. S I N 

[00 2 91 



[%11 

mm^T. : S i H 2C l2/NH3/N2=5 0/2 0 0/2 OOsccm 

S.tl : 7 0 P a 

^mi^mmum: 7 eo- c 

[0 0 3 01 [^2] ffi* : 1 0 5 P a 

mmUT. : C F 4/Ar = 1 0 0/9 0 Osccm RF/X7- : 6 0 OW 
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^i^mmmm : i o • c 

[0 0 3 1] [xm- 12 0] ^o)iik. mi-^mmmB 

JC^»E#)SrS}tA-r^ (0 1 CD (B) . 
iZ^n^tLX-i>i^'yL. (I n) S-f Jl->aAjfetT 

^(**-f:t>aAfflvxi/ (0^-&r) -call*. sR^i* 

#«(*80®i^) {I^Kei^tbT7>5't> (Sb) * 
^3f>ttA»KT»AL. ^*E«I»A««1 6S:»*. 

'f:t>'ttA«*#^. ur<r>^3\zm7p-ri>. ata 
Ltz^m{^m 1 2tcs6i^{c>Fi&e#)*w:t>ttA^5n«)j; 

aAX*jm:-*e<Sl!igLTt»5. -f:i->ttA 

[00 3 2] [^3] 

aAxt^JW^- : 5 k e V 

H-Xft : 2 X 1 0 13/cni2 

Sb«)'f:*->aA 
ttAX^^^Jl'^- : 5 k e V 

H-XS : 1 X 1 0 13/cm2 
[|S4] 

fi6ffl;yx : C 4F8/02/Ar 
EE^i : 5. 3 P a 

R F/^U— : 4 0 OW 
3t»{*SPl8iSffi : 1 0- C 
[0 0 3 61 [le- 15 0] '^iZ. hffilStcJ; 

2AO«ifi«r<5»j7Hffl»i6{bjfefcT»<br*;i 
tti. y-ht6giK2 OSrJB^T^. *t^T. :^B{C3j? 
'J U 3 >fii S: C V Dte t Tlta$ tt. 'J -> 'J 

l^J^tSri) (B3a> (A) Ki; (B) . jlSd, 0 
SCO (B) »C*3V»T«. y-hf6&lS2 OO50*Sr=tlS 
bit. -ew^. JiabAcett««l 2AtC-f ;l->ftA«: 
lT5:itfcJ:oTy-hfHS2 1 <OjS«ffcxi7X7^>-> 

3>««Sr}B)ab, y-h«ffi2 1 offiiigicy- h-y-f 



[0 0 3 3] [XS- 13 0] :*l»-C, ffUAJf 1 1 0 0 
* C. 3 0^[^(Hl©|ftja31«-fT^ :it«CJ:oT. 

OTmtstx*A^*ifc^*i6<fe^. m^^Mm^m0S.m-7y. 
iti> (HI CO (c) #88) . $^'f6^f(tmmm^m-77.i> 

mmi^ 1 6 A(7)5t!®gI5*1!<7)|gfBt«. (JiJAtf 0 . 0 5 n 



mm 

^^^„«_. * 

pUm 

to 0 3 41 ixm- 14 0] -f-ffl^. jg^5^l»i^«EJe 
p£ffl-7Xi7 1 5&ffl<.»Ti|^3l«:a 1 2^£jMtRWlC|^i 

(B!2<D (A) RU (B) #P) , &rf<n 
«4(r«RJ^-r-5 H5'fX-vf^>y*ftfcT¥«(*:H 1 2 

2 A) (D^iagflCCO^^. [XS- 13 0] t'*itr»Tt£fiS! 

^nrz^n^&i^wtE^^rzmm. w*>> «tt®«i 2 a 

|^*-rs«5«*, SttMHtl 2 AcD{|ljDeSr^{kLTt)i 

^ 1 2 A©sja»jc*3itsK»Sr»<-r*cit*»-c€r, 

[0 0 3 51 



= 5/4/ 1 0 Osccm 



[0 0 3 7] (^mtomm 2 ) ^m(Dmm 2 

G)m2<Dlie6iC»-5i|i««JgB©Sji:&^JcM-r4. 6i 
T. 04 2fct/®5S-#88LT. ||]te«>Jgffi 2 <0*«*SS 
H<ofS3g:*^a*Si^-r2)*l 04 <D (A) ~ (C) . m 

5 0 (A) ~ (C) tt. ■y-h«g*«St;**|filt¥ff 

(00 3 81 [XS-2 0 0] 3fc-r. ^it^l 0. iffigfe 
a 1 1 2*<r©NBfc«B3nAr«}3iS:« 

(A) ~ <E) ©t»-rn*^ro5^fe-esois«&f^«!-r 

(0 0 3 91 [xe-2 1 0] ^Jfiojg^iro 

[IS- 1101 ti^«fcbT. !¥^mv^mi2±\zm^ 
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^IB<S«JgBfcfflVX^ 1 5«:JKl*-r5 (04© (A) # 

m) . 

[0 04 0] [IS- 220] ^<D^. mi-ii1&^&i$.T^ 
fStf?* (04« (B) . 2CDI>y5^> 

[0 04 1] [Xig- 2 3 0] Xy5">y«:f7 

(J:0*<*=«)ICJiS i NJil 4 08165 14 A) Sr^ii^^ 
•B-* (H4(0 (C) #B8) . «^f^««i«»«Sffl"7:^5' 
1 5(DX«y?>i/ (J:Om(^«IC«iS i NBl 4 0X-;/ 

^>i^) «. m^ii. 15 5- cofsamtcio^ra. 

m«l 2A) «)8:{$«rSi(ltbAc5!l^^li®«tJefi£ffl-7 
T.i' 1 5(D&giS (J:0ft(*:W»Cl4S i 1 4<0g:® 1 
4A) W^tf 2 0 nnitrs. 

[0 0 4 21 txg- 2 4 0] ^-<7)S, m^^Mm^m 

1 2 BtC^>6!^S«A-r?> (05© (A) #fia) . A^*^ 
WCtt. 'JVi^77-f fiHIflcXt^fr. pf^ir*^VSOI 

Scoria) {C^MI^tLT.-f >x':7A (1 n) «:-f:t> 

V»*«tt:« 1 2 ©«tS 1 2 B (p^Y^il/SO 

>^=e> (Sb) ^-fTf^&A&JCT^Ab. T-i^^m 
A®«16B«r»<&. -f :^->aA©*mi. *3lCfia|75 
tfc*frtI^filt-rntfJ:l>. iSi. 'f:i->ftA3tlfc5F 
KEifetiS i NB 1 4 ©]16P-^«6i&« 1 1 
#fiEf «^^) S i NH I 4 (OmU^^Skm I 1 (0« 
ffi^i^tSfiEf -S-f :t >a A* nfc'Ft«'W©B*«#l» 

ffl-^Xi? 1 5Sr|^4-r^ (05© (B) Pm) , Z.OL 

T. mm 1 1 *^aaiufcitiT»«tfs« i ? c^otb 

*nili:i»i3«*:B (fgttfi^ I 2 A) ©«ia«Bk:®*. 

[XS- 2 3 0] \zti\,^xmx^ntz?i^u^^^^^ii: 
i^^fe-rsfiftc. isnkmm 2 A(Dmmi:mi\:vxt>j: 

(0 0 4 3] [Xe- 2 5 0] 5fcfc. SHl L,fc«ttfiS« 



1 2 AWgSSrOTAlfiffiKfbffitCT^ffrSCltT. y 

>»?&CVDiitTift»$-t!-. l^^)/}^'j->'J:3 
if-->i/-ri>::t[z^-oX. y-h«ffi2 1 ?rj^j*-r 

^) (0 5© (C) . ^E-©«. a!teLfct§ttffi«l 

2A^c'^3^>i±A«rfTo^:t^cJ;•^Ty-heffi2 1© 

ifi»txj;;;^x>->3 >«i«ES:JgfiltL. y-hmffi2l 

2 A(r-f:t>ttA«'tf«'\ V-X/Hl^-f> 

««4}^fiE-rs r tT, s o I m^m»mmi:n^ z t 

(0 0 4 41 Ul±, *56"!3*, ^?«©**S©J^«glcS^ 

#ifiWL.^r*^ *^iqtt;::ne)C(sg;t$n^)t>©T«& 
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